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iliith tbo grddluml p«s»i 9 « of titan iiiticie tib« 
f atMiliiirisatitaii witti blood tiroiinftisioitt tlMi 

sncood vorM war# raora and mosem cewaipiicatioiia and 
banofieial, affoeta of blood tranafuaion warn rooogiiiaod* 
Mhiio tbo stmbina eoRiplioaticffiia w«r« raeogniaod qoito 
oarly# it waaii^t until tha lf70»a that tba 
dapraaalim affaet of bloe^ tranafuaiois waa racogniatKl# 
iMa imauttodapraaalvo of fact waa parcaitad 
for tha firat tiiaa Iji patianta raealwlno icidnay orafta* 
It waa aoan that patienta raoaiting pratraoaplaait blood 
tranafnaiooa of tan ahowad battar oraft awnrival aa 

yy. J| jIio .JBJK JB ygk jawiiyiay. %' idHt.ailiM.jlw 

.j0*CM3Ki. 

trMMfiiaioii* iflth tha gradual paaaaga of tloa oora 
and nmro woniara Bmmmd to agaraa with thaaa findiaga* 
.Iho naoct aila atomi waa eroaw^ dtirlng tha 
laat flwa yaaio* whan it waa ahown that parieiiarati'fia 
blood tatmmimimm in patianta imdw^oing aiargical 
traatinaitt Ibr solid mlignanoiaa ahoiiod an ineraMO in 
rocmfrimoa rata and a poorer atunriwal rata* thia waa 
aeon in a imbar of nalignanoiaa aa careinofsa of tha 
oolon# iMTiMOt# oroganial lasiiipianeiaa and laaMgnaiittiaa 
of tha long* 

fho daprosaioit of iinminologioal atatna ia 
alao rafloiitad by tha fact that blood trmmimlm 
laaia. to m inoraaaod aosoaptibility to infaotioita 



Xn th® tmt, tm ’fmmcM hdva 

h«m m the IrcBnunodepressive eifeet of 

hloodi trims £usic»i8 eitiMr of single unit od^ mltiple 
units* Various israaological parMsotewi have been / 
stulieS bf iifferent' irorlcers in both animal models 
and in patients receiving blood transfusiiayi# with 
the ssM' Inferenee of post transfiniion. eellular 
immimiodepcessiofi • 

aim of the studv is to determine the 
ohange .in tha cell mediated iimunitf after transfusion 
using lvisi@3hocyte count# T cell ewnmt amd WSth sBcin 
reacrtivitv t**ts as parameters* 
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I R E V 1 E OF L t T £ R A T X? R S 

j ^ ^ , .„ , „ , 


. slnc« the If 70* a the liwnmomodiiiator^ effect 
; of blood tranafuaioni has been hncnm* since that iwtiei# 

I ■ ■ , . . , ■ ■ ■ ■ , , , . 

[: various studies have been eerrled out to shoif the 

I ' . ' ' ■ ■ . . . ■ ' . . ' ^ ■ 

I , . ■ 

I ISliliiliiAltlll cUld mm iStr^lyLIl l&fPP 

■ ' ■ 

jwH^anisfii of i7tirmmode|cessi<m» ttsare ere various 
; indirect and direct «vida»ces of tMs linRiiaiiodepr^ 

1 effect after single or siultipie blood tj»»isfusi<ms. ^ 

I «ia.n=.. w«e *« tn. «». «« 

f {»atiw!it8 receiviiig blood trana fusions dturing treatiaaiit 

i for maliffiancy and in patiants raoeisdag ki^bief grafts* 

i . ■■■■■ ■ . 

! ■■ ■ ■ ■ ■ ■ ■ ;■ 

I ACTIOH CMP BLOOD TRAKSFOSIOtl 

I I. fffect Of. blood trms.iuiion on 

Historically# ^ blood transfbslotis 

; vere initially considered de^^iimwatal to graft survival 

since they mr<; asiNKsiated with redpi^ sensitisaticn 
and thus increased the risle of hyperacute rejection# 

But studies in the ifiO*s shewed similar or 
increased graft survival in patients Who had received - 
fsany transfusions before trasspleaitetioa 'eiasi^ared to 
thoPi who had reoeivad few (Boesetor et al# Ifi7 ami 
Mrris et al« ifiS}* fmm et el <ltdi? had sltoiia ^ad^' 
blood transfesions oen pr^uoe individiMl Sfiecifi# . - . : 
allograft sansitivity 'in normal humiii redpieiits 'wttli 
•aweisreiod feJeMom ed shiii gvafts eMeined fram Hm 
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«t al ^ xitpewt 

iohibitiem of orgaoi allograft rejacti<» ^ 

iOBor -blood traaafualoB ia rats, fbay fltoaarw*^ that 
a Blnglm i«trawittoa« iajaotloa of a* littla aa n , 

Hi 

freah dcHsm blood givaa batiiaaii ooa aaak and. 

WOBtlMI 

prior to triuiaplaatatiaa. inoraaaad Icidteay ^s-aft m * % 

frcai 12 to 100 daj^* Blood glwm wlthla a ^rnm'k. a# 


trisiaiilaat had a eaich lass ptoaouyaoad affoct. 




raaulta wara coofinasd and aartandad bf rabra 
fforrla (1972 1« Aboyaa at al (1977) daaaooataratii^ that 
rittipiant traatnM»t vhola blood 

from aultlsda donors is associatod with a sifti'i f 
prolcmgati(^ of raaal gralNsi ' sajrsital ia dogs* Sfiaiiarly 
ih^tha rhaaas iRonSoiy Van ss at al, (1977) haipo •taaoribad 
prolcmgatlcm of kidnay allograft siiriidiWil toy 
oora |ir«iiooBiot»d by f iw of 10 mi 

Ob tha othar hard Smtth and i^ftotirf (1979) •ktdtn^ tho 
Offset of isiltipla blood tranafuaiaaa m kidhm^ 
traiisplaat aenrital# ia bdboaiis and fOnad »o imaraaea 
of graft s\urtlral ia tranafasad animals* 

The first avidaiwa of affaot of blaa^ 

jMiiimja 4 m IftKiriiiiiiidmiWi fMOkiSaall 4 ^lPib«ailNPtl mii# . 
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surviirnl rat* that ttmafmmA r®cipi«iit»* i?h* uw* 
group ha-v* farther subatantlatod thoir r*»iiS.t» in 

r*port« (c^l» «t *3.# 1974 and 76)# Featan^ 
stain at al {1976) ohserwd a similar «£f®ct and 
deraeswtrateil laarkad Imisrovaraent in b*at iwilu:h«d 
groups* A nwahar.of iat«r wiport* d«monstrat®d 
imiaro'wad cadaveric graft survival in transfused 
patient* (Solheim et al# 1977# Fuller *t alt lt77f 
Parsijn et al# lf77| / alrchia et al# 1979 and Von Rood# 
1979)* iB contrast to the abcnsi evidencest there are 
soma indications €rm both clinical and «Kp«riaiental 
work that pre trioisplant blood transfusiwi laa^' on 
ocoasions be harmful and lead to acedlaratad rejection 
(Balner *t al* 1973 and i^ood mt al* 1978)* 

The neohanisisB of the iK^nef ieial effect of the 
blood transfusion ha<re been variously .hgrpothesised* 
flius blood trims fusi<»is exert their beneficial 

effect hif the induetioii of non specific t and lioii t 
suppressor cells that dampen the host immie response 
(Von Rood et al* 1973f Siaith et al* 1931 and Keomt e% 
al* 1979)* Keewan et al C1930) proposed that tlie 
beneficial effect of pretransplwit blood transftmions 
<m graft survdvel mf be diie to a direet effect of 
bleed transfusion m PstientMi 

eesei'Ttttg wmm than S blood trsiisfiisions dlsplsy’ boHi# 
a seait inaisns respen^mar stsiais «tid inesessed sm^pesssir 
cell immUm eengered to pitieiits mmlwim fte or n* 
t»sMMlesisiMi« ftleln hhui et al (1939). dsMenstratsd 
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that blood tramaftMiicma Indoeo In ifiw» th« gonorntion 
of »u|ip:«a#or c®ll» that ar« aotlmi tewarda alloanfeigoiMi* 
RoJoctiOR of imtionts who wor® antibody fcwemora* 
following tr«nsfusion«tf was olainMd as a banoflcial 
offset of blood transfusion on graft survival by 
sbllsaifi U979). POhnRan at al (19i3} support tha abova ; 
ecsicapt and shos# no affect on T osll raactivity 
following fivn plaimad transfusions and baeausa fawar 
patiants with antibodias raeaivad grafts as ooRiqparad 
to patiantJi without antibodias# blood traosfusioiis sawa 
hava lad to a salaotion aff«ot» Bism «sd MdipMlJ. 
(1977} proposad that blood trsms fusion iadusMNft 
logical unraspenaivanoss can ba dua to anti* * ! d i o ' ty pio 
antibodias sgainst TMsall antigan spaoifio racM»ptor* 
tha- abova concapt was furthar suppertad by fapdlli 
at al {1982} and Singhal at al (1982 }« CMa at al 
(1982) who also iuggastsd that fab« ^iuitibodias# and 


possibly mti Xgd antibodias whila mmlmd at al<198i}« 
claimsd It mempmam bimking antibodias wnra .tha mmm 
of tha anhaneiiig affact of blood transfusions on pmft 



survival* 



gfiaot o£.,blooi 



xmxwm msA cola rawisifai 174 wall, 


il^oniiiiiiMd msas #i s po n t a n a an s mmimaum at osmsnv 


mtiM sttpgssiai tiiat; blaoi tasaataiaa was idm 
§m tiM wmAM9lm la asiw tatait p mtU mO m iaf 'Hi 
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«iil»icmi« on ttw nttinr hand Mml mttnl 
Cif7i) an^ othnxv h««n eJlaiiiMKl that ramenrin^ plaana 
£ma mtastatin e«»««£ wmf indUica wdsaiooi* 

Frimeia at al Clflil stiowwi McpiariiiMiti^ 
fom«I« rats that tha tuianar growth inoraaii^Ml aftar 
alloganict blood trims fusion and aupp«rtad tha conaaft 
of imnunosui^asBim -aftar blaad tBaiis«» 

fusions 

fha first xmpmtt of .an ataarsa affaet #i 
blood transfusion# on sunriaal ncMas from Bnrronfs and 
!fartar CiS»i2) who ratroapiatlaalir ^33 smtiants 

vtio had ua^NKrfOtti nuratiwa ofMrations for «Nslo*Nfa«lml 
Oiuiiciarii# : fhcwa alio had not ranaiaad a blood trails* 
fusion bafora# during or aftar thair opwration# sunriamd 
longar without tumour raourroiiea* Sinea thMi otbar 
ratrospaetiua studios on ooloracstal osMosr bnim nonfimad 
tha original: olMarantiii^ Clbstsur at al« IttS and 
Bluabarg at nl* i9iS)« Sut thorn am soma raiiorta' to 
tha aomtraef Cota at al» Blair at alt Franais at al# 
loss)# ahK^ do not supiJort tha sboaa finding*# 

iha adaarsa affaat of transfusions haaa also 
baan mportad oaroinoma of tha braast CTirttar at 
al# 19SS)« imng (inarttar at ai» itii and ifpMMi at al« 

19 W# Kidaaf (Moffat at al# IflS)# atariiia aamlii 
BltsOSarg at alt 199$) «»d for soft tissna saamam* 
(tt'QjiiTibarg at al« 19IBI)« JOatar at al (I9i4) aKsmlnad^ 
ltd fattania ai^ haaast ainaar and fodliwad than and ^ 
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fmmd m chaxigii in th® ««uRriv»X rat® of «a«e«t patiaots 
r«oaiirtttg bifiod 

M mpimntim for th® inereas® in gxmiih or 
iiHsroigi® mmxsxmnsm rat® of tiiaotir afttr trais® fusion® 
oaa htt th® laHniiwnoduXatory nffmct of th® hlocNl traa»» 
fusions poHialliiir iooroasiiiO th® iiomasiocssf^^ 
of th® host to ® tiMour (oantt* 1981} • Aitomatio® 
mm^mmtim is hlood icsis* fho aooil of hiood traiuM* 
fusions # 0 ® to hiood loss ml0it hn m ioMerntme of 
o«Mii|rir Idsat r«<|tiir® p®at«r 4®gr®® 

Auriof rossootioo whioh nioht oooooitably ho roiatodt to 
a fcoalor 8®troo of disiMMtiiostioo duri^ oparatioii* 

Ifii® oKploaatioii uouid he is ]e®o|ii»o vith tho 
iharidsull*® oo-toisoh t«#isJjipio fiarthor th® 

auaiignaitt groifth utiihsh rosuits io ipros^hor pro«^|Sur®tiin» 

Wm PJiOOCl M&Bm iyir# INilnll 

a^^s®si'S«ms aao traosrustoa osmso sMH^f^ o® ® SMkrjssr o^r 
tforso H trooB o si® f Foster ®t itl^l • 


jMooKttioo to sohoehtor ot ai 
nMnintJtntim of otsii « ssiaii asaoimt of hiood -m-mm 
a dtiioit® isisisooiogio stiiMiatioii of tho soolififoit* 
tliis ooooiusion mm hasod oo hi® •toir m post tsinsM* 
fusion hiood’'lfini»ooTlP^ suMsurot tho iy a ghi a qrih ' 

ML OhmidiJHI teeSaiiiM* iMUMi OOlMltoi atyoi OBll. ilMMlIihOiSftMMI* 
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pftti«atii txrnmfmmd with firiisit or ctcurod blood h«d 
elBnifieway g»«t« «ver.9. of H, thsmiMxm »«*.)». 

131JJI riiNi wm rnmn only aftor th® third 4mf and th* 
mtxiffiiM iiptaJci! oociiiW on tho aixidi or tiMi ^vonth diy 
«.£tor tr«3sfu8icKi« inoorporatioci bogiuii to dociino in 
th« aocKKid wotth and rotnmod to pro tranofnaicKi iraltiwi 
by third w«ek« l*h« ri»« in ntypion]. i ywphoenf bi* 
wan night timn oor« t h«n tho pm tihma^funion Invol in ^ 
tho trwanfimod nidijoot* 

xn tho fNiJSt fow ynart iPirloiin ntndinn hi^ 

*SHIk<^iib <.idtfinLrniilk^ nkSUfiL. « 'dC mml . JMISl iM -^|•rt[^tllilllllA•®l tfiT^iii >ito- fiJIr -Mhtr ittwr ■n^-iillili iiiMi'i JBt iJtm ' nMit v JilibdIlikM 

pIllpJlHIIIACl CKI wl# OJMPPil 

trninifiiiiiona • bnpoirod miiaodintsod jUwinniity folioifiJif 
biood trmfonimn wan ^mormi by netwol nnthom 
(flnhor at nl« liiOi )L«nli«fd ot adl* 1982 aaMl icori»ontt98S) « 
otiMKm did find •ignifioant ohnagon only in miltiw 
trmwfotnd pntinntn iwv^mmm «t ad* 1981 1 and dnamiat 
at al« S983K 

^^uricmn imnnolcigioal paramatara wax* atodiad 
by diffarant wcndcora. in botth aninal modaia and in. 
patiaitta# raeaiaiag blood tranaftiaiofi** 

A aiippmaaiwa affac^ of luranafnaion on 
oalinlar m naaaorod by pha iadoiad li wgl io eyt M i 

raapanaa wm tmm& by Borlaffa and i%9M} in 

rliOMMi laflitfw^.# *li* dapcaaaad lynstioi^rt* xaaotiwt^ %o 
tbo ranal a»fc*|a»' Pm» and to tba idimt ndtotan »HA and 

mm wmm$ i mmAmrn w anittvitr oi wSmmm wm notad by 

ymnaia at i9t^ mirnm al lo a at t a bloai tiriMiitiiaMi 
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in rat*# wafl conclMa^ that new •pacific 

iiwiiicsiaisp^ resulted ittm blood trail* £u*ic)«i»* 
iSia total inpcibar* of lyaiphcwytai* twitially 
dro|s|*ed sharply durtnig the first two day* after 
tra®i»fiaiiois* fhl* drop occur* alaioet tnvariebly in 
surfical patient** But by tlwi sairwatli poet c^peratitae 
day atwtoar* of lyiailwcyta* wmgmetmA to p««M»p*ratii«i 
leirel CScheehtar et al# 1972). 

lyn^oeyt* respotiae to an aiiti^eis Cocktail 
Cjm«e# Babilniijwarlc* Maxter^f Ooataiiiixif Pms$ tataau* 
tosKoid# *tr*plsoly*ia# aa»pi« and vaeinia antigen) was 
measured by Letihard at al Cifd2) foamd tliat after 
tricnifiuii<m« lymiiioayta reaponsa to aa* claaarly 
anpprassad to S4II of fUfo tranaftiaioa Iwvai witbiJi tlMi 

JfSJt rihffi'iMliii tifciii -Ik rti liaii aitei aiaLjaiilLJK ' amL rnma nOHm Jt Mia Mk Mik ^ MM aiaL:MldlLii^ aiM ’ ' Mih iJliifcl ■ . . 

*jL3r^ipiKp' iWiW'M ^iiwiiw w®'" 

iralniM after 3 weeks {lanhard at al# ii^)* 

xn the poettftiaMfiieion period a traiwiiaitt 
dacreaea in T call* w«* apecifically obsanwd by 
jC<anhard at al Cl9i2)* iccordinfi to Kaenun at al lltldl} 
and I9i3) blood tran* fusion exciead tranaiant ismaia 
ehanga* with decrease in actioa fwjipc or •pontaneoa* 
blair^>pwie*i* with increaaa pereeittaoe of T anpssreaeor 
ceil* CCfCTi 7 cell*) diiriiip a I nooth inteirwal and 
•trend •nppnsiaor o»ll fanctioe in witro m mmmmA 
by- third purtf nlrat lyadhncyta attltare* 

yahiMi at •!' Ittit) •tadied ntd yeaotiiiiby 

mm A WttJk ^ tlMltd ilkitt IWlHdlOOVte # i ii i y iit i, iiMit In 





Hem tufitimie |WEti«nt# rec»ivi»g maltipJUi blood trwi#-* 
tmtmBrn Th* r««ial.t« shonwid low mlc rooctiwlty and 
low f^A rospoosoo in gremp* Tho oonelosiowi 

wm that truiiBfojiod patlonto haw« poor laiwaologicol 
rospoosivoiioss wbothor thoy «wi bJcowjio or not* 

Vtm Rood »td Bolnor (1978) oitggost that 
post troEMifiuiiioii iwmmodoproooioo is duo to tbo 
ioduotioii of soppeossor isolls* Klotatiasiin «t «1 (1$83} 
sug^ost tliat blood tr«osfiMii«ct indueo# in fioo* 
tbo gonorntlon of supprossoc ceolls that «ro aotliio 
towordo tbo nlloontigttn* 

Aeoording to ot «1 ClS^l) n oinglo 

trims fnoion of S units of rod blood ooUs in ronnl 
dialysis pstismts producsHi si sigaifieimt offosKe. on 
siapprmMMMT colls feactiemt but bos no obsorysblo srffoot 
m siwrossor oolls ntmbor* Ons wook post troasfusioit 
tliisro tmue n fall in supfipissor oolls fuaotion tlist ««§ 
f olloMod by s Mirliod inorooso in fnaotios 3 nooks 
lotor* ^ ssoktbs post immmimim tliis rioo in 
smppeossor soil fimcticft bod disoppoarod in osijority 
of tbo potionts* fboso findiads noio siiqe^s»onod by 
nodiord ot ol (imu m oemtrost doonnot ot oKlfit) 
foporbod tlmt don* h indnood mm spooiiio oignpPMor 
polls SCO iM»t tny^pod by blcMd transiiiMliiii* 

A nsiiiot doesooso in 

t oolin)/ IsofpMPsy^^idfbd^^ 9 nollsl md 
noMml ifiUfy nstioity 9«o topo i flod m n port of Wm"- ' 



liorswii, Itmimm responae to rapaatad blood tranafiiolQiw 
by Kmplm ot al !» ItM* Aootlior otody toy mmom mt al 
(l$M) Bimm &mptmm«A natural 3dLll«r aall fnnotlon bnt 
tbara was no aignif leant Ameaemmsm in ratio# ^ 

banhaird at al <19321 alao ahowod ttiat blood tranaiNiaioiia 
haw no affacEt <m ratio toot tbara ia a tranalant 

dacrauMi in t oalls eowit# . Hcnairvar cc»tin«imia imnraMRa 
of fnonoeytaa wm notioad* ifiaaa raaulta ifora partially 
aoainat ttia oonoluaioti of stillar at al (1931)# wtio 
had aii 99 iOtad that iaipaiirad aoaociyto fiaictioti or 
licmMsyta deplatioa followlnf tranafuaion roaolta ia 
iiwpidirii^ fMllalar liwniaiity# MMordiao to lioiiliard at al 
Cltit) peat truddafiaiioii imtiniaop^ aotitlty ia 

WijWiaito ^9iipdp3iWwy 9P^to *Wto wPt w^aEWjWwwa^ifK taaP - JF 

jtmjm ^ 

mm Sm0 ■■ . . 

liOBhard at al <1932) aofggaatatl thatiwo 
diffaraat i . i i w iiii iw i xaoiilatorv' : 'lOMdiaaiami play a part in 

oMowPh 'woi ^pipto TipnPNRI^ wffNiPIftani' .tPP’wIPaPp m'wm' sp'aaaapiapBpwpfapar wpwi^ ■ ■ tow ■ wwafri** 

pemt immBimim iiasnoologioal atoncKriiialitiaa* xn 
poat translhtaion parioeu a mo apaoifio iniiiiaiiaia^pipa« 
aaioo protoibly aadiatad toy tdia aotioii 
in tha latar |ih««a inorai^ad aoppraaaor oalla aetiylty 
nay toa mponaitola * iMIl MSH iAi|ipWB^4il% Ml 

tha noatoar'Of triiiafoaioiMi and tlia tina iatartal* 




Th®ir« 1* fr9ld«iicNi ©f Chang®* in antibody 
rmBpamm aft«r blood tiraasihision with tha dawalopimt 
of apaoiflc inijrat^imaiwiaiasa ralatad to dovolopMnit of 
anti*idiotypiis aatlbodiaa against particular t oall 
donas (Bins at al« IfTli sneiirfocca at al# 19@2| 

Singlial at al« 1981 and Binghal at al# 1982)' wid 
daiwil O i s afl HB t of 90 rsoantor lilocMno 'antiliodias 
(Maalaod'at al« 19i3)» 

£i has aJUio basn postdatad that tha non^ 
siMdfio isimKioaapica^ of foot of blood transitisicms 

is dna to iron lasd othar prodoet of arithroay^ . 

Yarritto oaa smpiiraas tha t sail rasponsita* 
nass lift sdJtad laisossfta anltaras (Mstsnar at al# 1979) 
and in a study of trwisfnsad rsnal dialysis patiants 
thara was s Inwairsa ooriralatioii batwsMi sarasi ianritim 
laswls moA tha ratio of tialpar to sni^srasspr T oalls 
in tip blood Cbnpont at ai« i989)« 

ttp alavation of non spaedfio lyispliooyta 
inhiMtocy fastosa in plasnei nay aooomt in 'pint for 
tha iwannodaprassisa affaet Obsarvad aftar sidtipla 
trmfnsioini (Shanton at al#. 1979)* 

m raoant yaars wayapek at al 11988) stndiad 
tlM of foot of blood trsasfnsion on trannatisad rab|i- 
His siwMrvatioiis anggast that tha trsmsfnsioit hata no 
offant on M nbita blood wall oomts# ,diflNuraiitial 
ogU ooiists or naoiyioiilcll aioiotioit and bottsriddal'' 
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liMiKX* ttfcOMi «Riiiiail* tli«t re««iip®di 
aid mhmit iimiiiriid c«ll wsdiatM Iwramity m& 
raaerolphag® migration and thia iiiw»osuppr««»iw 
affact ®f t!» h%ma ttmmfmlm nm tm dm tm, at 
lawrfe in ptrt# toy increasing macroiAtaga atippcaasian 
or lywEitocyta raapeoaa to atimtii* 
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M A T E E I A L AMD METHODS 

i^v^f vmsm psti^nts 

in iriuriotiat aurgicai iu»l non anrgical wards of 
Modioal College, Hospitai# JhanaiCu*?*}# Imliii* 

patiants w»ra diwidad into t»fO ago and 
««ac amtehad gmipo i 
Qrmp I I; Surgical fotiants* 

Group IX t ii<Mi aintgical patiants* 

' Tha surgical patiants wara tiMo aaparatad 
Into two av&igroupa t 

a* Patianta undargodng aurgars' without tranafuaion 
(Group -Xa)* ■ 

h« io;tianta raoaiwing bliKkd traitafuaicMi dtirto^ 
ourgary (Group lb)* 

Patianta with {aalignant diaaaaaa war# not- 
eonaidarad* 

1%ia noo auzgical group includad mgm and aast 
matohad patianta^ with lainor niadioal parohlaiM who 
reoaiwad blood tranafuaion* 

m&Ts mnMmmM 

1* fatal lauooofta count and diffiuontlal laucocyta 
count (ttwBia and lawia# If 14) • 
t, Jdiaolata lya^^iocirta count Cai«). 

I* mmmtitm «hd 9 countCV % AW)* 

(I roaatti) ' (fiaJhwjiwirg ot al« IfW* 

XMra ja m a ai iitA. Shill ’bait (Etaasa at al# ^ 


4 * 



10 111 Ilf wwftjui bloodi fe«H liM 

vtin of th« paitl«nt w«» Gxmm hf aa autoclavad all 
glass S3fringa aad powrad In a stariliiMid glass test 
containing 25 m tiapKcln /d# for T l^rwpJicwayts 
count# After gantl# laixlag tha test tuba was Jeapt at 
room taiBparatur® In a vortical position for an hour to 
allow rod blood calls to sadimaiit# ' 2 ml of blood was 
also collswtad la a doubla <»calag» vial for toal «aid 
diffarantial lancocfta eomit# Sasgslas wars talcwn 
pratransfnsioii/snrgaryf 1st dear attar transfusion/ 
surgatY and Ttli dsf . irnttransfasion/siii^ ^ 




Xt was cirritNi oiit 1^ standard tadini<|ixa as 
damsribad^ l^ sM Lawis - (lt74) # 
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#• st«rili»«d iaotCKBic 

#• . Caatjrifttg® ni&ciliixi* cilJJbratad for 100 to 500 g 
ooatriftgtt forcna* 

li» C«wi hXum in noxnamX aalioii* 

im Hwmmicftmmtmrm 
J« Mght raieroacop*. 



Veaow* blood fr<M» aatoriiir jogolar win of 
ft alioopwaa eolloetod in a iMpariiiiftftd bottlft 

(SIS 10 pftr mIK 11^ bottlft wft ftliaiaMa gontly for 
pr&ptm nixing, to pnrrorit olotting*. Blood wm otorod 
at 4^C to 5*^0 i&x ft mmlrnm pariod of tiro miftlcft* 

Blood fron ttM jpMMi t^mmp %r«i mm& thm 

stoSf* m^pariniftftd mwc wmm tlirioo in nomiftl 

iiftlinn mt& inmtrifiigftd «t SC^ g for S wiiiiitoft ««cih 

diftoardikl and finally a two 
IMiONnieHl^ ra of oollft itan laadft in nomal •alino* 

i?hi« anniMniftioii wan naad for two waoka nnlaaa baanolTniid* 


Wx vif •« iKPnrmjsFrjr^ 


fm ad of mtola ttapariniaad blood waa 


oollaetad froot tlw patiafit and aHmiad atand 
wrtiflftllr for mm inamt m mMmmt rod blood caila* 
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twicti wi-Kh nontai aalina a£t»r diaeardlliig tli« »iip«irri«» 
itaiit. Th« mll» wmtm finally i»»uapwidad Iti f ral of 
n.omal aalina* Ttia inaitoer of lymiticicytaa par m mm 
In t>^i* tuui pang ion war s conntad In a saiibanar C»«fcliig : 
chag0>ar and a coacantration of ■ 2 x 10® calls par ml 
waa adjnatad with aornial lallna* Vitality of tha catlla 
wm ehachad isy adding oaa ijoroant trypan blna to a 
drop of tha call mmpmrmitm on a sliea* vital aalla 
axclndad tha dyn* 

,gg..„3af, ; : 

.AiJWilWiiifeliSgia^CT 

CfodaiOaarg at al» IfVSK 

a« 0«ii Ml of a 2 paroant waa Mixi^ with 0*25 ml 
of lya^iooyta anapangion mad Incstoatad at for 
10 inljintaa aftar a thoron^h sdxinf* Xt was c«ntri«» 
fngad at 100 g for S mlnntaa and idiait leapt at 4^c 
§m mm and half hoora to four hmamimmemgm 3 
howtaK 

b« na improfad wmmrnmic chaalbar vaa waahad# mXmmmAf 
driad and leapt at 4^C for 10 nlatitaa, fha top 
layar oalla of lyaiipliocyta mixtora waa gantly 
agitatad and a amall drop of tliia waa plaoad on 
tho idiillad ohaatwir wiidi a paatamr 

pipatto imd a oovaraMp waa plaoad cn it with 
axMtit oara* flM waa loft on th# i^LaMaamnai 

tidliatMvMi iMT 10 aaooada tso allow idia oalla to 
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9^ mmiamr of immdmg mmttm 

in 200 l^fmi^ocrtAs w«r« oountod tt«4 tlMi ptrcHmtago 
of T Ip^ocTfto oiilool.«t£«ft* xpi^oortuiMi With 3 or 
fRoro oShoront SRiK on tho oorfoeo woro oonoidorwA 
on rooottoo* irow tho T IfiRfhoeifiso pmemmimg^ 
thtt obsoluto waioos woro coiouiatod m foilowo t 

Poreontago of f Ifiiiflioe^flo m 

Abaolnto T « . 



p f W III, Trli J Wii? I? Isf » t»,ll .H 


(Bloaoo ot al* if 73). 


i • fh^ft^oinnog (iiniRiiiogoii doriwod frooi 

' piiaoooiioi wwigarioU 
2« i1)Oi|hat« IsRiffoxod 0 
!• Tiahormiiin oirriao* 

4« Footoor pdpotto* 

$• Occiosiwo droosing* 


. woo wood in o <KMMNMitrn<* 

tioa of 10 iig/0*i ni# noitig iihooiititto Irnfforod ooliiwi 
for dilution* FHi woo kopt in 1 ol glaoo wialo ond 
Icopt frooon until Jnot prior to woo* xt woo giwon 
introdociinilf in « dooo of Onl aii with m 2i no*. wwiilO t. 
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o£ li^dur&tiQii was ealeulated lof taMng th« mam of 
th® diamators in twa p®rp®ndlctilar diractiOB* 

iMDstxansfusicNi/iur^^ test ires 

don® two di^ prior to surforf’ or trsnsfiision* tli® 
pest 'ite’«RM»£uei<sM'iSMit«»^ tests wer® d^se on 

?th and 14th 4air« ®ft«r transfusion or surgerf * 
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0»3EaVA T10t< 


pr«s«iit atmlF ^one in omr institut*# 
ll»di€iiX Hospitaif Jh«n«i» hvtmmn oruly* 

ltd? fuai iTnlf # 'if i@« l>ariRg tlitt pariod iw sttidiad tba ; 

inntmpiogicai psrimetttrs ia 70 patiants* cmt of 
th*»o# 10 patient#’ 'tusMlerifeiit •orgery witlioiit any tran#- 
ft»ioii (Ocoup Ia)« 4S pfttieat# meei^iid %r«n#fo#ieKi 
during surgery (Group lb)# ufille IS patient# ra«aived 
blood transfusion# idtile iNiiag treats^ for Midical 
disease (oarsncip iX)« 

Uhe patients undergoing surgery wlthoiit 
transfusiao were those, who were operated for surgical 
preHSMitdures as weaioal stone, renal stones, hernias, cMt 
benign prostatio hypei^ : 

The petlents reoeiilng blood transfusion during 
surgery were those, who were ©perarted feat l^mign 
prostetio hyperplasia, renal ttoMMi or bsmipi gall bladM* 
diseases wid per^peratiwe and isist-^psratiwe period 
wss wither «ty oosplioitio^^ 

' The patients who received blood trane fusion 
without any surgery were those, wIm» reoelved blood 
transfusion imt sons lasdieal reason as severe snaeiaia or 
hassMighilis* 

' All tests were doi^ by one person under 
identieal eonditioMi* 
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MMPHOC TO COtMTS I (l^fiiS3hocsft9 p«re«itt •« Ui md 

Abttoiiit* i.ywj*»ocyt* count « ALC) 




Lfffl^ltocytc percentage and ALC decreaeed in flret 
24 hOQXW with recovery seven d«y« bat the change* weiife 
•tmtletically in* ignif leant (P Tdmt) CSJable I, il). 


2i» (Setiiin Zb 

The patient* who recei'^ewd blood tranefiutioii 
daring aorgery ahowe-"' a aiarbed deoreaae in Iyiig:hoeyte 
percentage ItM} in first 24 hoar* i*e« frost 31 *4413 to 
2%11.6 percent /O.OOi}* These patients showed e 
persietssit liscrease of (2247*3) evssi after sewa days 
(p. ^0*001) • tha almoimte lyisphoeyte CMoont was decreased 
narkedly in first 24 hoars# i*e« from 331^41 OSS to 1732* 
474 (P ^0*001) with recovery at seventh diQf toot the 
resaovery tot eoaqpiete l*e* 2I9%,733 (P / O.OS) 
(Tsble I# II). : 


3. memm. 11 ' ■ 

me lynpiioeyw percentage sne ayCHioj.ate ryniisioeyie 
eoant were decreased in first 24 hoars i.e. froet 37»%i3 
t» 27«2jtll*3 pereent and frMi 3li7jH^ to ISCI%S42^Ni^» 
the difietSHMie beiegi statistically significimt CP 
mi These lysipliocyte counts tsnd to re nofs a r en 

MUfsiilti day CP 7D«i and 7^«t} CTSble x« xx)« 


comrs (T^lymptocytm ■pmgcmmmga - T}i 
md lybtolul^ T lystplifiKTt* 
emiat •• Air) • 

aES»,II 

tim &i T cniJLI % «n^ atc 

'itMi i%4«3 ixureiat and 17d6^3iS vnapeeti'fiillf and t4 imirt 
nitm tlwatt iralttaa d»n.rea»ii<l tm and li3%399 

i p ^.001 and 

Hiaaa aaltiaa ahow a ratnm tcn^asda eocmaul an 
7th piat«#|Miratitii daf. ilia iraliaa* of 174 an aa-vantli 
post oparatito dagr S9:t^«lhi CP 7h»0S) and of asc wav 
132ij;426 (P ^»0S) (Tahla IXX# X7)* 

Hctiimta who iraoiitod tranoiuaiaK during amrgacy 
ahawad a nas1«iad daoraaaa in t oali pamantnoa i«a* fxoai 
5«*6t3,4 to 3%9*S (0 j^O.OOi) and AfC i.a* froa I4m0,n 
to S«%3©3 Cp /d«O0i) • 24 haara aftar tiranafnaion thaaa 

vaiiMHi of and AfC ranaia slgnifjUeantif lao(p /0«001) 
mwm m 7tlt poat tranaftiaiaa daqr Cfaiala 22X» XV) «. 

aB»..J3fc 

fha TSi and Ate daweraatad aignifieantif 34 
haasa aftar tranafuaian (p idii#i iBMRaaaaa 

tfnratda |iraMi»ranalNnMlan ianrai an 7th daj hnxt raaaiMMl 
ai^aifiointif iawar than tha pmtxmmtmlm iaval 
iP ctaaoa xxit XV)* ■ . : v 
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f 

Wws |>»ti®nt« wtio wndmntmt *\ucg©«y wtth«i% 
tf“ati«faiii«ii .wwnt taalsl^t to 9hm any atatlatically 
sigii£fl.isaiit iifforoMM from tSio priN»trsnji£u«ii3ii £oaeMiil% 
on Ttlt isidi I4t3i poot^oipiratiini <l«y (P T'O*^ 
and !^«9| • *^9 p«ti«nt» i^o ■KOftflotwant sorgary with 

tranafnaion showod a isarkad (Secraaaa in akin soactialty 
at sirfantli poat-^ranafnaiim day Cp /0«001) which 
roiiaiiiai lata than tha fro<»trimafnaion waliai ewan on 
i4th day CP ^wOOIK 

dipMl pMWBI iPfelKpll^ 

fh ow oi a< p > #:iar dapnaaotNl akin j»oaiOtiwll^ ifiJi at 
aavantli {» 9mA t^Vti (P poat*«tra^itaaijcai 

day CTabla ¥!• 


sn jd ssoheva mm 












m ©-cEiii^ % m mmsmmn whTmnTs 








«Vaisf 














s OP fiM REJICTlVIfy 331 TSMIBIVMB PATXENI^. 
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l<yra®hoc!yt« and T-calls eonmt ar® bf 

ntiwixir tSi® Ip^ocyt® qowat it »uflbj*cfc 

to wida ■a'ttf’iatioai* wit* viral diaftatoi <Hotkizui at al« 
1970)# ohroalc illnaaa and chronic malniatriticm 
COiandra# 1974) whil« thws la no aignificaat variation 
with ago or sox (Zacharoki «t al# 1971 and woJcolor ot 
al# 1974)* Tho causa e£ variation in U-cwill ccw»ta 
iaolndo tho toehnlqua {BaOh at al# 1969)# aourco of 
©hoop «rsi*jr<iw^ {Evans at al# 1973)# coocontration of 
hoparin {Hadflald at al# 197$) «nd incubation pariod# 
l*« concanans of opinion is that incubation at for 
ona: and half hour is th@ bast poriod of tmtting ivcall 
count# To leininisa tha affaet of tha variablas wa used 
tha aama tachniqua# aqual pariods of inmdwition# aqual 
ccmcaatration of haparin and asrjthroqrtas from tha aiwt 
ahaap throughout tha stud; 3 r« Thara am oanflletiag 
ranoxrta aibout ttia affaet of no# aax on iNwciallJi omatt 
(Caroaalla# 1974 mid Max JOuanan# 1979)* Othar faariauHt 
which influanoa tha i^^all Gowit ara aaiolcinQ and alitaML 
intaica (lundisr# 1979) laurijNwna amohitiQ (GNtpta at ai« 
1974) aod eorticoatmroid traatamit iHapmsoo at al«19Ti) 
which all cimaad a dacraasad T l^agpiiocirta couat in , 
parii^iaral blood# surgical atraaa laaia to. a traii^Oit 
fall la l^iiiiiocjrtMi coiait and f oail ocoat# idii«fti raoo ^s wi ' 

I , 1 , 

M 

witiilitifo digra Caiaia at al« 1979)# TSm tlai duinMoa 
of tba id'iiiarat# bw a a l MOgj rlfflPitiia witli jMsidl i s woiuai f ly 



34 t«l 4i heura cairirwipoiada to tiio pariod of nuaeiiaal 
atoanol coitiool aacxatloii# augfoatiag that eodogonoiia 
oortioaatojeoid aocjEotioo ia roponatblo In port 
for tho roamlta* 

Irai^rad oall iwdiataNS iwwjaity follcwflng 
mmSmitsm iao boon obaarfoil by aovoral «itlior* 
CH-acliar ot al* ItSOt lawdiard al. If St and rcoCTia» 
ot al« IfSIl, 

csiir finding of a dacraaao in lynifioofta 
emmt in th« poat tr«ja£tiai«a plwao doaa not agraai 
with w«|ata«lc ot ai (if 84} who waora not abla to find 
ani' ai£acrt an tha wliita blood oalia mmm!i» or 
dlf fiunaRtial nail eonnt iNrntaophii adgmiion or 
baotarloidal indar* mt thay did ahow an impdlrad 
call nadiatad immmltf tmH oamroybaia nif ration* fba 
poat traaminaion dapraaaion mmm by na in iyaqthocytn 
oomtt in bo^ anrfioai ati^ non anrgioai imtiioita ^ ^ 
Obtlonaly oannot ba m^pSkmimA oniy by anirgiaai atmaa* 
SnrgiaaJ.' atanoa laadf* to a fail f,.fi ty yi ww y t# *f*o ¥*i*% ' ' 
wliicit raopfora witb in two daya (aiada at ai« 
onr fi nd ii n g of jparaiatant daptaaand iyapbonyta ooya i't 
with a txnnil towarfUi rataraai aftMr 7 daya in iwrginai 
patianta with tranajhiaioii imd tranaiant but 

QlipKVPlirJbW 
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liaott8iola?fic atlwlaiit# t3«i w«ui b«s«d caa i.nexmmm 

4a acftiaratad lywmicftm id«at4f4«d toy 
lym!*k0cyt« ®r IH tlipildiaa ianeesforation# Althoysgli It 
4ffl lyi^chcyiaMi «iad ttwiir 

prodtKSt* wodiilart* aid^ kill** callji actiiritf 
(Rictiardi at «4« t9S2) mA mg ^ vmpomihtm im: past | 

traoisiasiim 

®4iiiiitrly tha ehata^Mi mmm ia ¥«ea2.4s aumt 
aifi . aaly toa attritoatc^ ta imRsssdapKassiaa affaet 
toaeaaM past oparatiKaly daprassad immiII aoimts Avm 
to sarfioal siutaas ratwra back to aoraal witliia 4i imBra 
(Slada at al# 4f7S)« xa oar study a higtoly sifpaiii^cNHkt 
daprassdon was ssms to paraist' wmm at savan days* Xa 
this isMSStaids. oar ap^ wit^ thoaa of Laslisnl 

at al CifSS) mv& iotraaa at al (iPiSdtK Bat do not aoraa 
tfitli BiKltii at al C4dai> aho aara anatoXa to slioa aiqr 
ehaaga ialT lappittMior oaXXs* Kaplan at al C19S4> 
ahoaad a dacsraaaa in mT4/a»X9 Clialpar/iiqpipKasaarl 
t lyaptioayta ratioa and a daoraaaad aataral Iciilar 
aall aetiaity ia patiaats raoaialag xapaaiad toloed 
traasfasiaas* toaohaird at al fi^} showad a truiaiaat 
daaraasa la yMsalla la tiio post trasafaiioa parlad attar 
i aSitK at tolaod traasfosioa* ‘Simg^ hmmmt* did not 
ffa® asf iiMiiia Itt tha naiioar of toalpar/iadaear aaHa 
m satviaiMsr^^ atitatoc aalla* mmmgtm - 

rnimmi •' d«iiH.a<iwi' immmmm* ' mim at a& fttail 
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t tigaifieiiiit ixiemmm of •iippoi«»«r •f'Motll fonittioii 
io dlilynt# pitloota* h ooriroiation to«t>i»«n ntwtjoir 
of and callular iimino raactlifity wa» 

•atlitolijiliod toy wataoii mt al {l$t9) wlidu gioatar 
^ppaiaiim aftor imiitifdtt tranaftiaicRia* Karmaa art 
al CIS82 and 1983) atoowad a daotaaaa pajxantaga of 
l^-irofatta fooiiiig calls aa khsII as Incraaaad 
parcant of OKTS 4‘7ealla« ttiasa tsbmgm wmcm txmmimKt 
and raaoimtiaii uanally oecnirrad within 14 to Si iajpi 
to pro tranafoaicn lamil* IMa pattaxn of change wm 
rapaatad with aaeh tolood trmafuaion laadiiig to a 
atapwiaa dapaasaion of isnama with 

iimaaaiaf mmimr of blood tranafuaiona# eauaing a 
noira darabla daoraaae in MSivc m apontanaona biaato* 
ganaaia md incraaaa in 0ici**8-^lla» sssitti at al 
<lf8i) ahoaad that a single tranafisaion of two unita 
of padosi tad bload oalla in rimal dialyaia patiant 
psodaGMi a aipUlfiiwat affaat on aiippraaaos: cNSlla 

I' 

ftinotian bat haa no obaarwsibla affaat on a^pcaaaat 
aalla mwiOaar* ona weak aftar tranafuaion thaaa waa 
a fall in anppiaaacar oall fnnation that waa follawat 
by a wmimA inaraaaa in fnnetion two waaka latar* iy 
flint nontha soot taanafnaioiu thia dJMi In aninanwaiaiv 
oaSJji hoi diaai^paacad in tha ntjori^ of 

pntiofiti* Miitional' avldatiaa waa providai by <hhwhMi ^ 
•t''iil Itfil) ''hho dtowad ofidonoa of d aot aio i oi'' iwiiPiiNtl ,'V';; 
ii»!it.tjtii» iiidUl^ o o tf atty* iiflooinil.ai(i to thaai tvoaaftiMiil 




putitnt# aot miXf have evideaca o£ deereaeed cell 
wiaiefted Awsmiolcgical capahilltle* teat al«o .0:f ' C^IiCQ]&£c . 
ii««»©lc^3iisal itiiwalatloK. aa •howi tey iiio««a»e4 SMwtll 
mmrnm scaswaia et al iimm a»a Sallaa 

at al« ClfSOj atepiMd itaa<arraal laanmoftlotela lervel* ia 
peat iorythifoej^^ Muon at al (19tl) 

eliciaiid in vitaa tmsiII reeponaea to £o3cei|P 

antigen, aftet blood tranefe^^^ 

j^lMart ftOM tlia quantitative eham^ut a maitear 
Of qaiMtative cbmg<» iieire alao elaeMated in the iioet 
tranafuaiixi ffetate* ; Lenhai^ at al Cl982> abowad that 
noiooaclaat^^^^ of traoafuaol jpatienta aai^paeeaa IAmi 
I piphocyte jreaponse to antifeo. as veil aa mixed 
lyiKEfaoi^fte jceaction (iffiR)* farther in if Si laddiiurd 
at al teported m a aariea of patieota with JCfoial falliare 
teottiving laetxenaplimt blood ttanefumion who mmm 
•valtsati^ iwsunolosioallT teefoire and aeciallir after 
tramofiMiioii* fhe testa ijiolmM lyeqphiicfto xmapeoee 
to atiMtIatioo ocm«inicvalia a and to a ooeteinatiem 
anti 9 «at ooehtail Bahriaswei^ Maihiigf oootaiiiiait 

pwo, tet«mi toKOIfU atreptolfaiii mai^ and vnoiiiia 
rnmlgm)* la addition* miacod lympiiooyto ireaotiem and 
•wisiiMwaar mltmem mm ctetaiiied* Ttmm tmm 
diaeloead m naxhad dacwan w i la Imiiodrto »aapQiiaie»i» 
'hmhi to aatldf^ otiamiattioa m pmmmmMmlm, , 

withia aao mmUt wmm tiaaafa«Mia* fhiJi mB iidlaoat;;.;:'';^ 
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*«eo»a tiratt«fu«i<sn tm m wfm gmtKtmt 

tlm. ia rmupmBi-wmnrnm, with m full intuoi 

t# aaoaal fiawstioa not hmm iwMovwi until aiat waoioi 
lator* iaiico« Ifiiifweyto roactlon cultiiroa aiaolcwod 
1 nare«»# muppt»»9m ooll actitlty two to four nook* 
followiag trwn»f««losi wliai wmtmxn t© nomuii functlcai i(t 
12 wootai* Similar roaulta waro roportod by flochor at 
«l (1980), farhitim and Kington (1982) ahoifod id*otic»l 
low niaeod lynQ;)hoo^ rooetion «id low ffiA irosponsoo in 
post Riiilti^^ tranafuaod potiont* la oootraot Vorglmoo 
ot al (1981) fonmd ncariial pha rawpcaiiio of %Ym0hmf%m 
from i^tioljyaaoiiio potiofito giwon ropootod blood trooaNi 
fuaiocua* loarlofft and iiargutt (i9Sdi) hiivo oloo ahowisi 
dttpfoaoid fka roopoouNi aftor traunaftaoiCNEi ia rhosao 
monlMys* 

yt pa do|irooaod wuk itkia raoponao had not boon 
dcwmiintid to data in tho poot tranafttolon phoao* xa 
our astoillr doevoosad FfiK oMn roootiwity in txmafuoaMi 
patimato witli or without aur^ry poraiotod owoa adtor 
14 di^ m& atay ooavoapond to tho doocoaao ia Isriapidiyt* 
roopoaaiwwao#* to aatitpaai otianlitioii ia oao wooh of 
traaofiiaida' lod roturaiii^ book to acarawl auftar four 
wook ai atoa bf loahanl ot al (1983) « Oar fiadingt 
alatfii aflat wltli tlaiea of Hatiiar at ai IlfiD) «aft ^ ' 

fwihiaiM mA Hfaflwi . Cl9ttl« • / ■ m--, 

' \ . MMwiiiii irti ti l i w# . 

did adaaraair ofiaot a a aroi i i a— dtaoidao# ''"r 




Tim aaljiMli r«c®4iMhS th« txmmimlm hmH « 71% 

Amxrnmm ia MgrmUm Into tlMi pu:itmmal 

caTltar in sempcmm m & ehmuieml pwrltonitin. 

Sfea eioise of th# iwiMmodhqpf^ i« 

not it littt Iboon vajrlowuily doocribod to b« a 

part of th® sonaal imane xiaiptm*® to ohronlc aXlo- 
antigonio ®tii8iil.ati«Mi m »hmm lay iMr®«i«d v CMiXi 
HZJMm ®3cpr®»«ion (mmm mt ai* i9S4 and icapXm at 
ai« i»i4l» 

siii»Jaota aoatair iaiaataS aitli ipitaiii Bar 
vijmt -m m&gmlo wtxrm icm} mwmZlT Hava 

iiptf ^iiotypiar/i p ff yp t Wif^ imtioa# liy iaavaant 

' 4b' illlk ''liiibiiltL' w ' a^ mM lifli albSikJM. JMil »' iMritia BMW9biltJiBb.fMia V' %' jam 

jniii . jipiii ipMVvMP^ m i ii isPiiy 

witH aaXy a i^aiatiiia jpadaatioa ia HaiiMar oailii 
lEaiaHaini at ai t 4980) « bbv aadl oar aaa o on i vaa ' Hiood 
tMdnMi' vijfaaaa aad a a a iMajaa pcMit tiraaa faaioa sadtioticia 
ia fMaalforA* oails ratio* Honaaor* tha 

viral ' iaiastioa oaa not daovaaaa tHa matarai Icillar 
aalla mmMAw aHidH i® alao a iemt% of poat 
traaaiwilaa iMommSmpmmmixm* Biaardi at ai {itat I 
aa^aat tiiat it in poaalbl* tHat astiaatad lyaplioaftMMi 
tiMHi# jpeodaota aadtaiaiMK^' nataial. aalii 

aatiattr* 

r V . , iflaiMapa am a» iswm^i mmmm* mam mKmmwsmmm m 

'.!l^idaiia dddiiiMMi ad' i t mat 'atf t tiHli i Wf aatiaata aapiMMMMnt 
y ‘gjllffi,.: Iflifimiii' at '-at litfi) angyaot tint, if tlia 
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8i»e3ci^«g®« m mwlblm to mlgrtto to infiomtecy »ito, 
tiMigr wmM hm mtitoU to mam^imh thoJx pmt of ■«» 
ooll HiiMliotod iaasamo (cm) z<mpmmm» furtlior tho 
tyoMiftwloR m^r tltor tho ooerotioii of ],|f«iqph< 9 dci^^ by 
t3m mmmshtt^mrn wnymiok ot ml. (I.986) foomMuitod m 
Inoroooof pcoioctiQii of tiio Ijoniocimiiii^^ iMHMlioiito 
psmtmqlmEOln Tof miosopba^HNi# iaolotof fro* trooafvwof 
rmt* iibo hof stscttiiiM injury* Proott^inndia i iabibits 
tlio iyn^iioeyto ftiMtion Idoiil^rwi •% tl* 19QI «i»d 
omMM ot nl* ifiOK m si (!#•«)« •iaQ9*nt 

that inportaiit «K»«luril»tttocy footom for iii**nod*fC«iniyn 
offoot of blooi lumati«ioioiw am not m&otof to hint#* 
oCMlptttibility* tIm faotom oooid liomielyalo 

aof lyaio of p|jitiiJ.«ta anO/or naotmpliiJLs* mom amt 
Daaoanpi (I9tf } h«m »wggmtm4 tiiat fwaagiNl rad cmllJt 
lofoaattt In tranaf tiaad biood nay iiQ*ag|iiol,aMur 

pfeo^gfooytfo aoii fmoticNi riMinl.tiji 9 in i i^ of 

i i n wt/» mnnoiiaaMi* Tiiifihiffiirif art ail « 11982 1 otMMutaad 
aidiiiflMMEt IncimariNi of atonoovtaw atmi m {ml Boatnim 
oolla In peat tranaioBiott pariod and oonolndod ^act 
laiapaaiiio Mnoaytia atwt^aaaor aoita am wmpemiMm 
taat aoat tnmifaaiiia iaaaricwnifiDmaaicaia 

mcpoat at mi >>(198)1 alioMai aaran fairitiit aota 

« a aimiflJMit saMtaaaitiQt aaaoaiatid iiaarfu 
atf Hm iiiflidaiM an^io* fbarn it a nail aatatoiiaiiiii 

.iit.aiaiiiiiii^ JiiilPjiil l ftMtoMIMHA PhlMP ipp||l . hi|b0 i ftfl |, #lg*Jiiiii t # Mt.it. #„. fliii , f^. 
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(Gokal et al# 197S), Sevaral stadia® danonstrata 
iaflitai^GStt of iro» or pr©tala blMiag iron cm JjinRixw 
ir«si»oi»a mt raackara* ixm nmdifiaa tSm traffic ami 
«Iiatr4J»iit4©ii ©f iyaqstiotd ©alia Ida soitaa* Ifti) . UnWI ' / 
aalta sataratad laestof aria, block, la vitro, aetlva 
aad lata roaattaa (lUahl^ra at al, 1980}* am tim ralaadt 
aaniM farrltla laval folloalag aiiltlpla triwifualooi 
ba raaipowiibia for |»oot tramfitalfMi imiaiodaprassloii, 

■ at al. Cifitll olioifal that lafualoa of 
paltalata, laada t© a tmm fold IniinnoaaiKP*^^ apaelfi© 
and aoo apwslfie, ■ Slnghal at al^Clfaajl auggaat that MochI 
tramaftalomi iiaf ii^iiea imti*ldl©t¥pl« amtllMBdlaa laid 
thaiMi a©tll^od^ ara'-raapcaalbla' for tha Isibalaaaa ©£ 
boat*© iiimaioraitilatorsr oireiiit, fhla lamtiaologloal 
iiiiraa^cimiimiMaa fM^ ba diia to «atl<»4di© aattbadlaa 
diraatad agalast l^«iaall raoaptom fhia vHmr la fttriter 
aii|)fM»rtad Fapodlli at al; (198911 • . aolii B 

©all aetlbadliai CkMtiiar»favra at al, 1980}, isanma 

m4t mO Wm «» JPINPlplMHr 

bl©©lel«Hai mtlbodiaa at al, i98S} mmf alaa fiiaar 

a part la pomt txwmimlm Ismiiioaiii^^ 

Xt waaJLd tdnai ixmm tmt ©Kmaitwtloiia, 

that thaxa la a dapraaaloii of tha ©allalar madlatad 
immm mmpmm of tha badr a aaaed a i y to hload ititmmim 
aJLmm* Mtinw^ (Oiaia la a fall Hi Iha iMaill aom* .. 
i«r t aata iwra mat atoiiad. Ml im '': 

tha aa flhd thafa ia m immmumM MMMMiiiia ' ^ 

tmu aatiffiltr « MafMMi, Mtml MUM MM*' 



activity. Ttm desarasaioj of CMI i» also oorarcfeocatofi 
by tti« dapniisad im r««pN»a« at 7th day- But the 

of th® PHA akitt rsapooa® even at 14th day 
with a neat noarraal H cells and lyi^ocyte count can 
only, mm that the functional capacity of these cella 
have, not yet returned to ncsrnml although the nuiiidiMr has 




XU thii •twijr immm taiwitl.** 

MuriaXlsf t«i til* erlang# 'in toninioXcHiinal. ' ;; 

IMTiMiiHIttCS Hi m xmmaSJk of blood transfiaoiocui* . wo ntodiodi 
lymgiaimgf*» poroontago# aboolnto IfMpbooyto eemnt* T eoll 
pmtemtmg »0 abooloto t mil mmt wid dolagfod tirporsonai* - 
%iKd.is 7 xiootlon to tlio mtigon fiiA* Oot of tlwto 

ilMi K iJiOtiiib 4^^41111 V W%L M Muibliiib iirHl ^lOai ^lOBiot OiiihiMii' iJLi ^rngm, mmJH. .Jk.^ ^lir 'it Jitiii ini’n 10(111 -itriiiiir 

pNQtlOilKNkl^^ Jii'ii ®ll3r'||€IJ65^ , HiP^ 

txmm§mimk 0 4$ pttionta troooitod trona fusion during m megmf 
and 1§ fotioiita moaitod t a smia fuaion wi^tihoote aorgMCX* 
fiM eonolnaiona deriinid waco aa foll<Ms t 

|i«i SlilTtpICy OCISMHI .H If ni ,! . | , f| 

uliicii m^lmxm iNMsk to mmwml MM tmum^ 

» TTMiaftiaion jua^patiaiita nacMurgouig aurgarj eanaod a 
doproaaloe of lao f pho c f ' fe a oouaO aaad 1^*» ly a^p^ ^ocYt oa ooniit 
fav vqpoo'oofon da^o ifltb aidwMiNgiiaat Jtaniwiraai tonalda 
aoniMl and dapeoaaioB oi iha alcin coaponao pamiatiiif 
gM M MB afiMHt 14 daini* 

. . 'W ’’iPpFIliiP 'fpp^PPP^ W •oipr 

S* fvaiiiafiiaion In oadiO'al . pationtai oatuoad an idantioal 
oollolao iswana poofilo ohanga m in aovgioal 
<iiii^.iMi>ina aaaaiaiiko tiranafoaion* 


ftwa IM1 ppMiant atodY' attoua tliat blood 


fall in call raadlatefl iamunityii maDciBium deprassicii 

dcennclRQ with in 34 hour* with a ihm o£ raeowurf of 
3 to 4 wwifet. 

fho oaimo and nochaniaia of tha traaafiMlai 
IndtKNWl iwmifioaiii^praMiioo cannot ba aatabliahad toy 
tha peaiant sttidf’ and zaq^niras fnrthar worli« 






liliiiliii 


’ ” ft I ? g f iL£iO; 

O.M., au«b«, A.Z., PmUkMoi, V., mt,l , 

9^ IfTff # I 29Bt, 

iw»f 0,o.| Rapaport, f.t. i 

i«€* frae,, ltii| tf t 44t, 

®«sli, J*f*f »iriiiaBt, J.I i«in«r, if,f m 

vltor® Miatta by a»tl. fmmm anti ly i ng ii aciyf 

•arwii, 'iwralatioo %rith akla praft aiimval ia 
iwiw prteat^i, fraaapiaat*, tm9, 8 i 2«5. 

•alia. s.K.f Biiafea. l.R.| C.if.f «ra»ii«r. s.h. i 

s«ei» ImmU ia patiaata baviag aiaitia 

tm&f fi , 

•aliMMf. H, I 0tta pwaetHM t# irltlah Traaai^aiitatioa 
ltT8. 

•miaaiiaai. o.# Carpaatlar, w.f jaanaat. n. at al # 
trmaiAaat. »«>«.. Itttf 13 • issi. 

•!«•# «♦# ifiitfaall. N. t spaelfttir trwaapiantatloa 
talacaanK iattacwd liy aataiiaiaiaiaatiqa anaiaat aatiuralijy 
lAiati^ptis. aati^j^ai tiaiiaQi raiiia|ii[,;o,f a , 
fim ^Mmal at »R|iariaiantal Mid., litdf 144 ilif®, 
•lai», s.b. t iialatlaa batwaaa 

at aaiott Mi biaoi tranafuaiaa* itit* Mud* ar*. 
lit • 

llaaMii ’11*1^1 p.| c^pnMaiai. d’.jr* mi 

*•*«. • BUlt i m iM UMllH i Uf «. • Mila mm tM Mm ' 


.. nmm; |mt^ n t sw^ 
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10* Kill M*t ctmuigli* 0#| A povaiblA 

AiiBoeiAtiast Ttim^Mmn sieBriiirtl . tlmi and twiaiiuiiiict 
ia witii etarflcMii eanetar* Hood# IfSSf 

i«CSii»pl, IJ I 274# 

tt* aiaatewrg# ii*| A^ainrH# ii.| Cl»i«fig#a* mt ml t Rolation 
imimmm mmwemmm- of emmmt of tho oolaei and Mood 
tyrofooioa* iifit* MM* djp,# itiSf too • i037«i* 

IS* JNwloflif# .y*c*f R.I,. I Tim faooofioiol 

iafSiimM of |Rir«%r«ii«|d.ffiit blood tvanofooioo m 
kiMmf Ofoft* i^toofawio in o/qr MBtobod sfMMwot w o i il co y o* 
froo«# lOOli IS I i6«S*s* 

IS* fomoar* s* t sffoot of blood oooiisfooioa 

dliMMlIlli. diiliidllllk' V' joitiir OtidMciMb w mt -- ^ 

JPMM# MMiSMUK# . 

ttosi a I 4«s. 

14* Corooolla# i*D*r nsehoobe# i;*l iraMi# ft* • iioootto 

fionidao in Iiwmko poviptioroi blood oi diffoiwiit 

ftgo«* €ftll* liiinwiol** t$?4f it • Sti* 

IS* dliwidfo* t«ic* I Roootbo iofoitno T ly wfl ioc q r too Md ooH 

' .WUmMmWmi im liMt# 

I9f4t $ I iOS. 

ii# diio m ml $ tsmoRioot.^wo*# ifitf 14 i sat* 

It* csolii* w*ii* t S|)oot«M»oiOi ifoofosoion of OMiooir mi 
impmismm of tuidiaio ito omoo* noil mmmt mm* 
i tBBO|pt *»f litif 44 I M* 


li* do somit«. wk^ • Kpi^d mil fooitiMtlof i « mo 

ftopMBdl tBT mo mattm im of omttol of SioiMMI.m^ 

mmlidiii* %«p* dm* mptt Iftit SliltS* 



striekl«iiil« R*0.| miiiaiii# R«c* i 
stwaiit* of Tmcmi lyi«p8ic«yt«» in tJb* fnw# bom and ttwi 
Aw# !^## if?S| $i I #20* 

t0» IkMMHirtoc# J#B*| Hackltmoni* ic*!{*i Gault# M*!!*# ot at t 

t!rMuipla!nt*# 12€7r S i 844* 

22 • Supofit# ^*1 vumcmitraetafi# P*i £sp|iKisa#o# ot al i 
Mnltipla traiiafijai<m awl ivoall aiibsati a rola for 
fanrititt* %aaiplaiit*# IttSf iS t S^t*10# 

#A4i. B Wi0 t CirCNN||||(l^ 'liilIbBCWl .d'* JLywIpHWftd 

oalla aitb aworoiiliaga is tmaem: iamonitf# ifatura# 
irrof 228 I #2Mi* 

19# P«lira# J*w#| Mocria# P#J* t traoaiAaaat## 2f22| 24 t 
#08. 

24# fa^lli# 1**1 Singal* z>*P» s Blood tjranafiwioo anr 
indiKM 7 «#«ni 11 raoaptor aatibodiaa: la ranal 
latlanta* franaplant^Froe*# IW 29 24 t 319# 

2$# BatimMni# X»i RiiiBdtfi# Q*f !«ollar# B#t Blood tmiia* 
foaiona aa pratraataant for. kidaifr traaaplaataEtioa t 
XaMoaiaatioa rata and affeot oa oalltslar Inniiaa 
raapoaaa la aitm* fraaaj^laat*# 2989| 9S t 319* 

2#* fiditiMn# t*i Riagdm# 0* i Mnead liii!«ifioioola 

rvspoaaimaaa ia iniltltraaafaaad inaaiRlo#aoaMraid« 
patlMkta* Traaai^Uait* iProe#« 19889 14 t I4t«9« 

2?# vaatMttaHi# H#! mmks d*A*# Baria# a. if»x*# at al I 
l^f tifaniia a of HLA MattfilOQ and blood traiMifaatiM aa 

of M ' lawta ttanaplafitt gnroi^# caaal fvaft ' ; ^ 
f a ia t| d. a ii H i» laaeaii# Iftil 1 1 ttf# 
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Mm Wmt v.i s«if#rt# »• •t «1 i Blood 

traooiusioii •• ladweod oiipi^rotiioo of collulir lionimlty 
in mmrn Hteioii Swminologs', iS80| 3 i liT. 

29* footor* R*s*# Cmt*m »4 H.c*i Footor* J.c. ot aJL • \ 
»ilatio*wilil|i botiroon blood trwBUifbolciii* «od 
•nanri’fol oftoi* ooloctasiy for colon coneor* 
cmmme:, I98i# $S i llfS-^im. 
id* Fmitor# R*s*i fOitor* J«c*f ocwtiiao# - m*c* i Blood - 
trotuiiooiott co^ oorvi^l oftor •orgorF for bromt 
ooiieor* Ardli* Sierg** 1984| 119 i 1138*1140* 

31* FrweieiB# D«t i30ds<m« R* i Rolation botwoen conenr 
of eolcn «nd blood tranafnoion* Brit* Hod* Jr** 

198i| ttl i 544. 

32. FroEidUl* )D»M*A*f B%Mitt«Ki# B«K« i Blood traniifiiBioo 
ond . tmmn r groNtb otidonoo from lobc^^otory oninol i i . 
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